Isolation and expansion of resident cardiac progenitor cells.
After myocardial infarction, loss of viable cardiomyocytes severely impairs cardiac function. Recently, stem cell transplantation has been put forward as a promising approach to repair the damaged heart. Although several clinical trials have already been performed, the dominant beneficial effects are probably due to neoangiogenesis and arteriogenesis. However, replacement of cardiomyocytes is vital to improve cardiac function in the long term. Stem cells and progenitor cells, with the capacity to differentiate into cardiomyocytes, have been described in both embryonic and adult tissues. Upon stimulation, cardiac progenitor cells proliferate and differentiate into cardiomyocytes, vascular smooth muscle cells, and endothelial cells. Currently however, high proliferation rates and differentiation of cardiac progenitor cells beyond the fetal stage have not yet been achieved. Full differentiation into adult cardiomyocytes in vitro and in vivo might be important for efficient integration with the host environment and therefore more research is needed to study factors that influence proliferation and differentiation. Here we will discuss the isolation of cardiac progenitor cells, their potential to differentiate into various cell types needed for cardiac repair, the possible mechanisms behind these events, and how these cells may be implemented in future clinical settings.